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(54) DEVICE AND METHOD FOR MONFTORING AND DIAGNOSTIC PLANT 

(57)Abstract: 

PURPOSE: To speedily diagnose the factor of abnormality 
even when the influence of abnormality generated at a large 
scale plant is propagated between systems or subsystems in 
a short time and any change appears in process signals over 
a wide range. 

CONSTITUTION: This device is provided with a monitor 
processing part 3 for detecting the runaway of a monitor 
index from a normal range calculated by the process signal 
observed at the plant as an abnormality indication, qualitative 
model data base 6 registering a network model describing the 
characteristics of influence propagation between the 
respective monitor indexes, abnormality propagation route 
identifying part 4 for identifying the route of abnormality 
propagation caused by abnormality by collating the observed 
indication pattern with the network model, cause-and-efFect 
table data base 7 registering a cause- and-effect table 
describing the indication patterns of respective monitor 
indexes estimated to various abnormality factors, abnormality 
factor identifying part 5 for identifying the abnormality factor 

by collating the cause-and-effect table of monitor indexes identified as the origins of abnormal 
changes with the observed indication patterns, and output display part 10 for outputting the 
identified influence propagation route. 
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J;c/:^rS©||Jfeta|«:0H{c«-5i»rsiBj^*, 
40 [ 0 0 7 0 ] 0 1 «*:^BJ«:^ S > F 

^JSW©®S©8Sn^7l^T7a-5^-f- hHrS>€,. 0 

1 cctot^r. su'tsigp 1 {Siisg^*^©3itf **ijsfrstsfig 

2»C©«fJ&^€:^C^r^i?)iS:^3nfc^-^I D. -If 
ifwmts. i'©A:t>^K:Se-5 r ^ 7 > h j: o 

[007 1 ] MjMia3i53«. ^m^mmv:m^vm.ii 

50 i^fi:K:S£orA*Sti/t7'a-bx(»-^J:»)lltSJg|gS 
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<DSt^*«si-5. ±se rtijiDj $/c» (m^i 
c 0 0 7 2 ] mmi^mt or»s#-?©*>©*sc»«^ 

c 0 0 7 3 ] * fc. ntsiftsspa -cw. ^mi^mmicm 

[007 5] ^^;iHPS§n 5 (*. y'=ylyV O^^m^ 

•p. gl^'^©^Ttonfcc<!:*^||•rsc<^:*i•c#-5.o 
[0076] WT. IS 1 i.c%s\.^x^x-mMim.\mM 
Sas. S^e4SM%l^€gR4. S^lMSIilS^5. isi: 

- it-^-;^ 6 1 H^^f"- ^f'^- X 7 © 

^. 50 



# 
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[0077 ] 1 «. S^{£}§gSSIaI^a54 

^TngP 1 0 fCjll^. SSIlHI51Sg|J5fC*s«,»rKSTS 

[007 8 ] 7=-'f^-x'gmsfi 1 1 -rtj. mm^ 1 <fc 
t:H**7*-5"^-;^7K:ii*DSiSi^^, c©J:^<cu 

[007 9 ] mt)m7ik^i oii. $ij®a5i<*'3jii6n-5 
[0080] felT. 5Ett*7^;i'«:a-5< s^^iggsi^ 

[008 1 ] 5tTv HiriS:et±^7'^l'«cS-:J< M^feJSM 
!SI^3e{c*jt>t:|ifel5:^isfe©^*M9i-rs/cst>{c:*^ 
w«s«-r-s#^is©!^mtcot%t:0H=Srfflt^-rif«a{ci5i 

y p Hr -5-© fc©*fflt > r t » 5. 

[0 08 2 ] Ji^ei?)Cc> 03«:S-:yt,»-c^t±*7^^u-v©r7 
^- hv^'f i'^tt©^A«:ot,»-ci5iBJ-rs. fdx.{f. ^ 
II*^^«F©EE^*fl9PI^-e«. £^^©EE:t>*«-S{C 

of, C*a6©iSiiJ<l^©FB^(C«. 0*CC||i^©WlSj|g 
[0 08 3] tc^DK astc^-Ti^w:. JET-i^li;'3 

Ai-e©mr^-cwnri/ s -5 . 

[0 0 8 4 ] -e-cr. 2f^*fe^ai-c». *n«t^©P3e[*iit 
fin* S t ^ {J<gta>-r ^> c i k: J: -> r 5r— ^tc^ 

[0085 ] ^XtC. S4*rfflt,»-C^mi^P^©i?gPiEm 

rjffinj . , ra^bJ&uj tt-^o/c^fbcsttii 

©^ycJ)iii'a©2fS*iE«ffiH<t^«e>5Citc4:»). ±T 
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C 0 0 8 6 ] -5- c r. 2|E3ii®fi«r». stiJg«ia©Hm 
[008 7] Ip1««:ei4{C/t^tj:^«:. ig^sn 

ttS^f5i;S^^Ef§^t^«^if^■r7x-XIII <DSPt«:^o 
[ 0 0 8 9 ] ^ C f . 2t:^SfiWT(i, S 5 {c^T J: ^ (C 30 

*>s*>*^»f -r ^ c <b *s-c # -J. . 
[0 09 0] «T. medcm-fya-^-v-vm^mii^ 
rs^efs,^ssisissi54©i&<'p€:sttp-rs. 
[0 09 1 ] sti^aag|53r-<t#^{[:(Dm(eiAs«i»]$tx 
^^esiigssiB]ffigp4*ss§«i-rs. 5fe-r. 

f-$'<-:;^6«:sej$3n/cas©ea*-?ji' (*t«© 



# 
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[0092} «±(D*5a*±r (^>M^^cfi6-r c <b cc J: 
[0093] Braces-:? <gS/lHl5l^k:oii 

tcmnmm^^ ^ - > * m^t ^ c t j: «3 smMH^ra 

[009 4] Cti«C*tLr, ll2<Dll*feCqo^l^»rgS 

(D^^. mm^(Dm^mi^^ti^nmi (a) . 
(B) tc, -ecD^^aiosfLn^iasccen^tiTK-ro 

[ 0 0 9 5 ] s 7 cci^f J: ^ cc. sseJi^ssi5]^si54 

[0 0 9 6 ] C(DJ:5^^2<D||JfeF9{Cj:ti{^. 
^ > <b CDBS^O^ta i ^ Sll:^;^ 3^1^^ ^ C ^ 5i1^ >r 

[0097] ^mMl^^^y'^y > h^tS^Sff^SCDI^S 
r^a^^ti-^^nEIQ (A) . (B) tc. ^/cIHIDHmig; 

it A S&c ^^^.^^> ^ I Hiit 7^ A 

<b )jc ^ c <h f)^mM $n^m^ (Disacc^t u r 
i^x 7" A -c^ i; iTc^so^ST&^ejs-r s c i s n 

[009 8 ] ^^/^Hi5i^g|55 r{j. i^i^a^ft^i ur-? 
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(Si) ^^tb^o 

[ 0 0 9 9 1 mmmus r-ff^s titc^-^t^ 

i> - > *^^i> ^ mitt X f- A Sccf^^ 3 n/cH 

msmm (a j i ) -eti-enoi^ffltc^^urgig 

(B) ©J:!>ec-^x.64i/c±S£ffiiJSH {F j i ) 

[0 100] -ei^r. {ii2S^i^MH';xhLacc^^n lo 

CO 1 02 ] ^/c. SI l^^TFIr^. ||21f:/t/X 
2 - 1 <b jlH 3 - 2 r-Hj^H^ 3 ^ i>±m 

L^Xl-\t\~2(02'Oim^it\Xi.^^t^^ /SHI* 
/ f (t -r> • X (t) 

T 

CO 1 0 6 ] Hs^cccfc^j!iHi5i^©it^ii5ifii, mm 

C 0 1 0 7 ] cocfc ^{c. itisWfiSf'tW3bnro^€>ra 
^ik*gs ih^^S: L r -e CD/MIS ^♦'j^-r ^ cfc ^ -r s c 

C 0 1 0 8 ] l^t^iyUt^h. itiliegfsmccfc^isg^^:* 

^ > h gti^»rJig<Di^ 5 oymmmcom^co^^m&n so 
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[0 10 3101 2«2t:^Bj{cC^S:/^> h^^Kg 

i'S. 013 »i*©^^BrMS©di£<i*^-r 7 P - 
5=- + -hS-C*S. 3js:||Jg{Jl|{c4st,ir«. SI, 02 T 

CO 1 04 ] *«?!lf=-iJfl[iaiSPl 3«. ^0Jf'-^f'<- 

;^ 1 4fc§issn-ci»s^^i%^B#©7-p-fexfi^oB5? 
[0105] s<H@[osii:^*0 1 4*ffl(,»rsi?gr 

SbOT'-dr-eS^Ai^m^tlfcBilFSlJmrfS©— 3^Pfl t 0 
^BX 0 fcb O fcBfJS^iJf'- 3r ^2:^:683^ f ( t ) i L , ^ 
mf-'^y. (t) i©Hryc©i?1ffiB€!a 
[|fc3] 

'O 2 
O 

©mfiS;?:0 1 5 {C^T^f. m5©||Sgt?!|-C«, SI. 0 

g|J8 ©^mi!!iSaJ3 ©mil5<ca('pii6SiJIH5 1 6 i^^mifi, 
n. S 1 5 ®» 1 gtg«iS#S3 a tatfrlESStC^nU/c 
»S1?iJ©S^mi!iSiSI53 i|5l— ©fe©t?*^. 
[0 109] ^fPfffBf^-^Sf^-Xl 7tC«. 01 6{C 
^S-rJ:5{c. sfBifl<j^f¥ft«:*©;Sft;. fi|ff©Bg*S**iJ 

tctj:mmv$>i>mMmtm {YH/Xi > Xi €:A 
-^©JE^y-f >©®HJii-*SMIli3ti-rc^S. 

[0110] ^xcc. 01 7«:^rfi!iffi©ggn{cse-5rB!r 
lan 5 commmicisir) ^mweiims^ 3a. 3 b ©«if^=& 

[ 0 1 1 1 ] a 1 5 tc^n-raii'f ai^ijap 1 e ». 
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f^nm^<^im 1 mmm^m 3 a icm^-if. m 2 
m^mm^m 3 b {c*f b-c^f . m 2 

ffi#©3 b-C«. 0 1 8(Cn^-rJ:^{CBflfet§*t^^t$?: 
i£^*tf^. 10 

[0112] iu±<oj:^fj:^mmwii<Dmf&im?>c t 
^iftj:{.^mm^micMhxitm^m*)(Dm 1 maas* 

2 Sma*© 3 b (C J: 0 #iJS-r S C i jW-C 
[ 0 1 1 3 ] H 1 9 «2t:^Hj{cag5^5> hSm^il 

6n;feW9i-'^"5f - > <i: m^T 5 c i J; f? ^^^^t^^f 

riEmi5ffl^:^-rgl|{il<!:tb^-r-5C<!:{Cj:0. ^K^S 

CO 1 1 4 } Sfc. 0 1 QCD^mfStCteC^-C, 0 1 5K:5^ 
^ 1 StlMS^IS 3 a 2 ^»r^l^ 8 b 

?,ci{cj:o. 015 cDi«fiE©iitaKiiisi5©i&-r ^mm 

[0115] iX^c. *|%Bja)yv> H£tai^Br^g©ai 
[ 0 1 1 6 ] H 2 0 «S14*7";KC<J;S^^<Di5§PeJi 40 

[01171 ctiiicmmstitcfm<D^n.mji^m^ 
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[0118] Stt^f'ji/tc.fcS^WM^ODg^cS^ca! 

•r.£.«!:i 4>{C. ^fbdse*>-5/c<!:i51S3n/c<t-^K(C^ 

c t «c J: 0 . ii^^to^^^sm^tjgfcSigllS^sSBK:^ 
MSr * -5 J: ^ «c«ii^ $ #i-C t » S , 
[0119] H^^ecS-:J<^Bfiem=£-*^i^t-4tS^«: 

aE-<^A. 3?.tcMmfi^(c-oii-c4jg:ffi;/j:^{b©lfeSfe 

[ 0 1 2 0 ] * te. la 2 3 «H*^'PREB#«C^f*>nS ^ 

^> V V -J^*f<D^S{c^xJiS©^fb*s*r 'j 

CO 1 2 1 ] 02 4«2|s:%B^CD7'^> h^m^WS^gCD 
ll7CD||ffS0!l©^fiR«r7S-r7'a 2r 5'Sr*S. PIS©^ 
Vm3m 1 6 <!: af^^fR7=- f -c-;^ 1 7 W0 1 5 te^ 
O'S 1 6^Cii^Ufc*>©il5lG-C4).5, 02 4©!^ 

llsmffiSP 1 8 a »S 1 , mi. S9. *JJ:J>'iai2 

CO 1 2 2 1EF2 4©^SeJS.SS§l^^a54 4sj:C>'Stt 
*7';1/7'-^a:_;;^6«. si, 07. *}J:0fEI12{C 

1/ fcsii*60ii©iita^si5 8 ©sseaassi^sgp 4 

*JctLifSt4*7'JUf'-3?-^-X6 <h|5lD-C*^>. S2 4 
©H 1 ^SMHISJ^SP 5 a *j<t O'Hma^- f 7 
». @ 1 is<):Cf@7 «C^U/c-&lli&^©SltE^KS|S8 © 

C0 123]Sfc. EI2 4©l^2gmjlH(^Sg|J5 b 
W. ai 2«:^L'fc5^Mfi»l©^fi»Jf"-df«ltllgiJl 3<t:l;b 

1 4»M^<!:4>|1]C*>©-C*.S. 3e.«:. 0 2 4 ©1^2 
^tlJJSaJl 8 b«#^©S^«:)giE:^S@W©^tg 
tl^:^tBL/-C^^S^©^^^:^m-r.5gI5^r'4>0. M 
1 9©|g l^»r#la8 ai|S||;^©-CAS. Ofc**-^ 

■c. c©ig2!^taftaai»i 8b«c«. m 9©siii-c4> 

jS-^fciitJ. 01 5©IB2^Ii!!iS#e:3b©«tg«r$ 
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i6fc «j<D <b -t -5 C <t **-C* -5. 
{0124} 

CO 1 2 5 1 fe,*.<Dgitati^©»aiccffi(,»fc7'p 10 
i^r sii« $ n 5 - > t cdm^cc^ t,> sEam 

[01261 cnecj:«3. ^m<DfpKi-f^->h<DfKl.^ 
[0 12 7] CCDi^fC. ;^m:?"^>h'e^i;-SM^ 

[0128] nmmzieM<D:^Mm<Dzr'^> vm^m&i 
j:ori&^M-oM^<fc^*f$n/cis-^(c. mails n/cS* 

i» - > =&it ^ tcHII^CCgSST C i tc J: fj ©Oe^ 

[0129] 11^3 . 4IBig©3f:^!a©7*7> hism 
^»fSS*s<l:i:)f:frSK:J:titi, 1 ta*g©:/^> h 

taig«KS*;]«:^s©ijSjJS3in5 c tj&s.tass n^M 

^I^H©*«:|igSSn5Ci*>^. ^SrifflffiKSTS^ 

[0130] IS3R^5ial£©*^l§©7-^> hStSKK 
i^tcjcntf. 5SB#Pa1©=f'Ccrr^>h©l2:i,>ffiH©:/a 

«c> BB^Mflir'^#^^^^1^:/->X7^A#fi[©sma 

•fiy:<f-A<o^i^immmmt o-c-^tsc t tc j; ori^ so 
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;^ 7^ A^ia©H:^K«&*5ft2M-C # -2. c <b tc 

[0131] iS*^6. 7iaSg©$:^Hj©-7'7> 
^ir:&ffifcj:n«. Mi2©a*««ci|-:J<^Bf«:4e(,»-C 

t K J: 0 i^«©«8a t i& o tc^^mm(Dm-^wim.<Dm 

[0132] ft*^8 . 9 iStg©*:^B^©:3'^ > hlsm 
^K^ISK: J:n«. «FS©S^K:@W©^f«g««:»-5 

-><!:H*^<i:©Rg^«:»-5<»2^Bf^®<t^il80-c 
SW/cC <!: {C J: 0 . MtSW)&:^Bf*i^«l6«r*«-^©«iffi^ 

[0133] t«^^ 1 0~ 1 3 Min<0:$:^B^<D:f^> b 

s^^{b®*a^.<i:K:e$nfcsajg^{cot,i-r©i5>. m 

mr- ^ t <jyi!m<Dmm-^^Vx ^ c i «c j; . ^^cc 

SljK*PII**^^L.g^i^S©«««c»-rS c t*s-c# 
i>. 5El4*7^^l'«:»-:5<^lllr*ifeWT5C<!:«:J:9. g 

S8if^?rS^-r±r©sg«fg««coi,ir©igmfi5^©'i^«il 

[0 1 34] It^jail 4. 1 5«:gS«S©*l%?«©:?'^> 

{ci+iiiB^jtgf'pAqf^Dnfcc i^iSiSL/. m%omm^^ 

l:fSolt814©«>.5^mfg^©*;^*«S^til©5itii*i6l^ 
^{c-rsii^jtc. ^©flfe©StSJgS«:ot,ir©ll!a« 
[0135] ft*! 16. 1 7iB»g©2|s:^IS©^^> h 

i:Mmf~ ^ i m^-r 5 C i «c O . ^{^©iS^ij^tf 5 
^5 > h ^?l^»r^g©ailf^5&JiE^*>S*^*litS-r -5 c 

[0136] 1 8 iass©2icifeM©:?'-5 > h mm 

mnWAci:in\X. iS;Riii 4. liJi?^ 1 5lgtg©7-7> 
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CO 1 3 7 J 9i2«©*^?B<D-3'-5> 

CO 1 3 8 ) 5g*«2 Oie*S©*^IB©:?'7> 
[0139] IB^^ 2 1 leiScD^^^gtDy ^ > h 

[0140] !t*]12 2IB«g©*:%B§©7*^> h^m^ 

^i'JL, Sfl«'I?n.2>P«i*5^i'J§n/cffij#i-^^SA> 30 

[0141] ii3}c]12 a. 2 4ieiS<DJjs:|^?^07-v> h 
WiSl 7 -C«il 0/cW3jc^ 2 0 leSgcDSmrr' 

* 2> J: 5«c3^-r-S c iAi-C* 

[0142] ft*^ 2 5 Um>%Wm-:f'y > h HtS^ 40 
[SH©®m!&:lftH^] 

m I ] 3is:568j©^5 > h^^mms<om i onssflai 

mZ] HI © Jlii«^©i8iS©fiSin«:;5^-r 7 0-^1- - 
[03 ] y ^- i'iRFtt^^AUfcSlt^T^JU©??/! 50 
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[^4] m.mmmsi(D^e~is^i^mALfcmmmti 
[05] £ii*7='iKcj:iyT;u5f-rA^»f©0!)«:^-r 

[07] (A). (B) ^^BSCC^S:7'7> h^m^ffir 
^g©ll2 ©3fe5feW©l£m^»rSI5©«fiX*/T^-r :/a -y 

0. ^mmo>mmm^7ji-rm, 

[0 8 ] m 2 ©|l4fefi^©Stt^»riaia©fiSia*^-r7 a 

[09] *i6i!B©7'^ > h em^iwtig©^ 3 ommm 
[0 1 0 3 us (ommmoy^^wamaymH^n^ry 

[011] m3©IISSe«|{c*jt:fSMHPlS©:^i£4^f 
[012] *^HgK:^S:7'7> him^»filS©lg4© 

[0131 m4©^M«?!l©ias^»iMa©ijSn«r7n-r:7 
p_9u^_ h0. 

[014] *^r^-^<!:©J:b¥5M^:&a^^-r0, 
[015] *^B^{C{!^S7*^> H^^fK^g©l^5© 

[016] mmm.7''~^-<-x<D^n'km-tm. 

[017] 05©j|Jg«?«©im*!ia©jl£n«:ii^-r7n- 
9^i'-h0. 

[018] mb<omMmm2mmm.^^<im.W5m 

[019] :*:^?§CC«^5-7-7> H£ta^»f^S©^6© 
lli£«?lI©tgfiS?r^-r7'P V 4^0. 

[02 0] m^fi\<oic- "J V rr-i'tcji^ssesgss® 
^^^ij*^-riSB^0. 

[02 1 1 7'^>HK«S0«cj:?,S^eS^SS©^n^W 

[02 2] m^mM-i^ mi^mowrsm^ynr-im 
0. 

[02 3] Hm*«:S-:J<^RfemoS^c-5^««KR-r 

i$il^0. 

[02 4] *^BJ«:«57-7> Hm^»r^g©^7© 
je5SC^©1t^?:^-r:?'o 4^0. 
[^^©Isi^J 

1 vm^ 

2 ^■^A:^aJ 

3 ^IJASSp 
6 



• 
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7 a mmim%m^my=-ii^-7. 

7 b v-zn^xfj^SMk^r-it^-x 

8 mmmm^R 
8a mimm^^ 

8 b fdznm^ 

9 ^^Kisiaaj 

1 0 m;^j«7ngp 
1 1 T'-d^'^-xi 



i^ra^8-2 3483 2 
30 



* 1 2 Sfffgiaaas 
13 ^m'f-itmmm 

14 

1 5 tmm^ 

1 6 Igf^ilS'Jgfi 

17 »{^»$g7^-^f'<- 

18a 1^ 1 ^miaasp 
18b mz^miM^ 
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